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Amendments to the Claims; 

This listing of claims will replace all prior versions and listings of claims in the 2^1ication: 

Listing of Claims; 
Claims 1-4. (canceled) 

Claim S. (currently amended) Tho proooss of claim 3 wherein th e booo motol ia a 

niok e l alloy oolooted from tho group oongintitig of nioko l mongftn efl o^ niokol - 

aluminum^ iiiok e l oiivon niokol bronz e ond niok e l oilioon A process of 
manufacturing a metal sheet precoated with an antimicrobial polvmer coating- 
comprising: 

providing a metal sheet substrate provided as a continuous strip having two opposed 
planar surfaces and comprising a nickel allov base metal selected from the group 
consisting of nickel manganese, nickel- ahimtnii m. nickel silver, nickel bronze and 
nickel-silicon: 

cleaniTify t he surface of the substrate with an alkaline solution comprising one or more 
agents selected from the group consisting of caustic soda, soda ash^ allcaline RiHcatea^ 
sodium hvdroxi4g , SQ^^m carbonate, sodium metasilicate. phosphates^ a1k^1i'r>e 
builders ^ ammo nium acid phosphate, ammonium hydroxide, monoethanol amine, and 
dimethyla mine oxide wherein cleaning comprises removing bulk and molecular 
organic contaminants: 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polvmer coating: 

a pplying a polvmer coating onto at least one planar surface of the substrate bv roil 
coating the substrate with a polvmer containing an anti-microbial powder comprising 
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core particles associated with an antimicrobial metal component: 

wherein the content of the antibiotic powder is in the range of ftom about 02 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comnrises one or more particles selected from the group 
consisting of: oxides selected from the group consisting of titanium, aluminum, zinc 
and copper o viHeR^ CTilfates ge1e<;i ted from tiie group consisting of calcium , stmnti^im 
and barium sulfates, sulfides selected from the group consisting of zinc and copp er 
sulfides, zeolites, zirconium phosphate, mica, talc. Icanlin^ mullite> silica and mixtures 
thereof: 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromium^ cobalt nickel, 
and thallium ions and mixtures thereof: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on th^ final sheet product . 

Claim 6. (ciirrently amended) Th e proo e oo of oloim 3 wherein the booo metal is A 
process of manufacturing a metal sheet precoated with an antimicrobial polymer 
coating, comprising: 

providing a metal sheet substrate provided as a continuous strip having two opposed 
planar surfaces and comprising a base metal selected from the group selected from 
the group consisting essentially of copper alloys, brass, bronze, silicon bronze, silicon 
brass, nickel silver and nickel bronze; 

r.leaninp; th e surfacc of the substratc with an alkaline solution comprising one or more 
agents selected from the group consisting of caustic soda, soda ash, alkaline silicates, 
sodium hydroxide, sodium carbonate, sodium metasilicate. phosphates, alkaline 
builders, ammonium acid phosph ate, amm onium hydroxide, monoetfaanol amine, and 
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dimethvlamine oxide herein cleaning comprises rCTiovm|g bulk and molecular 
organic contaminants; 

pretreating at least one planar surface of the substrate to promote adhesion of a 

* 

polymer coating: 

applying a polvmer coating onto at least one planar surface of the substrate by roll 
coating the substrate with a polvmer containing an anti-microbial powder comprising 
core particles associated with an antimicrobial metal component: 

wherein the content of the antibiotic powder is in the range of from about 0.2 to about 
30 weight percent of tiie polymeric coatiag: 

wherein the core particle comprises one or more particles selected from the group 
consisting of: oxides selected from the group consisting nf titaninm, alumi nxmL zinc 
and copper oxides, sulfates selected from the group consisting of calcium, strontium 
and barium sulfates, sulfides selected from the group consisting of zinc and copper 
sulfides, zeolites, zirconium phosphate, mica talc, kaolin. mullite> siUca and iriivturej^ 
thereof: 

wherein the antimicrobial metal comp<Micnt is selected from the group cotisisting of 
silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromium, cobalt nickel, 
and thallium ions an d ^niYt^ir es thereof: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product . 

Claim 7. (canceled) 

Claim 8, (currently amended) The proo e oo of oloim 7 wh e rein tho boao metol is A 
process of manufacturing a metal sheet precoated with an antimicrobial polymer 
coating, comprising: 

providing a metal sheet substrate provided as a continuous strip having two opposed 
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planar surfaces and oomprising an alimiinum allo y base metal selected from the 
group consisting of Al-Cl, Al-Mg, Al-Si, Al-Cu-Ni-Mg and Al-Si-Cu-Ni-Mg; 

cleaning the surface of the substrate with an alkaline solution comprisinp one or more 
agents selected from the group consisting of caustic soda soda ash> alkaLi ne fiilirjites, 
sodium hydroxide, sodium carbonate, sodium metasilicate, phosphates, alkaline 
builders, ammonimn acid phqsphate> ammoniimi hydroxide, monoethanol amine* and 
dimethylamine oxide wherein cleardng comprises removing bulk and molecular 
organic contaminants: 

prctreating at least one planar surface of the substrate to promote adhesion of a 
polymer coating: 

a pplying a polvmcr coating onto at least one planar surface of the substrate by roll 
coating the substrate with a polymer containing an anti-miciobial powder oomprising 
core particles associated with an antimicrobial metal component: 

^^iierein the content of the antibiotic powder is in the range of from about 0.2 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comprises one or more particles selected from the group 
consisting of: oxides selected from the group c onsisting of titf^MTm. ftlmninum. zinc 
and copper oxides, sulfates selected from the group consisting of calcium: strontium 
and barium sulfates^ sulfides selected from the group consisting of zinc and copper 
sulfides, zeolites, zirconiimi phosphate, mica, talc, kaolin, mxillite, silica and mixtures 
thereof: 

wherein the antimicrobial metal component is selected from the group consisting of 
silver^ copper, zinc, mercury^ tin, lead, bismuth, cadmiimu chromium. cobalt> nickel, 
and thallium ions and mixtures thereof: and 
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treating the coated substrate to produce at least a partiallv hardened and adhered 
antimicrobial coating on the final sheet product 

Claims 9-22. (canceled) 

Claim 23. (currently amended) Th e prooooo of oloim 21 wher e i n A process of 

manufactuiing a metal sheet precoated with an antimicrobial f>olvmer coating ., 
comprising: 

providing a metal sheet substrate having two opposed planar smfaces comprising a 
base metal selected fiom the group consisting of aJ umtttnm^ iroru nickel, titanium, 
Tnnlyhdennm , magnesium, manganese, copper, silver, lead, tin, chromium, beryllium, 
tungsten, cobalt and allovs thereof: 

cleaning the sxirfiace of the substrate with an alkaline solution comprising one or more 
agents selected from the group consisting of caustic soda, soda ash, alkaline silicates^ 
sodium hvdrojdde. sodium carbonate, sodium metasilicate. phosphates, alkaline 
builders, anmiomum acid phosphate, ammoniimi hydroxide, monoe tliann^ amir e. and 
dimethvlamine oxide wherein cleaning comprises removing bulk and molecular 
organic contaminants: 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polymer coating wherein the pretreadng creates a chemical conversion interlaver 
coating formed bv contacting the metal with an aqueous phosphating composition 
comprising phosphoric acid and a divalent metal ion wherein the conmosition has a 
total phosphate content from about 0.01 to about 3 rnoles/liter and t he divalent metal 
ion is selected from the group consisting of Mg, Ca, Sr, and Ba; 

a pplying a polymer coating onto at least one planar surface of the substrate bv roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with an antim j q p9 ^ >jj ^]( metal component: 

6 
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wherein the content of the antibiotic powder is in the ranee of firom about 0.2 to about 
30 weight percent of the polymeric coatibng; 

wherein the core particle comprises one or more particles selected from the group 
consisting of: oxides selected from the group consisting of titanium, aluminunu zinc 
and copper oxides, sulfates selected from the group consisting of calcium, strontium 
and barium sulfates, sulfides selected from the group consisting of zinc and copp er 
sulfides, zeolites, zirconium phosphate, mica, talc> kaolin, mullite. silica and mixtures 
thereof: 

wherein the antimicrobial metal component is selected bom the group consisting of 
silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromixmi. cobalt nickeL 
and thallium ions and mixtures thereof: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating ar t thet final s heet product 

Claims 24-28. (canceled) 

Claim 29. (currently amended) Th e proo ess of oloim -a^ A process of manufacturing a 
metal sheet prccoated with an antimicrobial polymer coating, comprising: 

providing a metal sheet substrate having two opposed planar surfaces comprising a 
base metal selected from the group consisting of aluminum^ iron, nickel, titanium, 
molybdenum, magn^ium. manganese, copper, silver, lead, tin, chromium. bervlliunL 
tungsten, cobalt and allovs thereof w herein the metal substrate is predominantly 
galvanized steel or steel; 

cleaning the surfiK^e of the substrate with an alkaline solution comprising one or more 
agents selected from the group consisting of caustic soda, soda ash. alValfne siHcateR, 
sodium hydroxide^ sodium carbonate, sodium mctasilicate, phosphates, alkaline 
builders, ammonium acid phosphate, ammonium hydroxide, monoethanol amine, and 
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riim^^hYlAmin e oxide wherein cleaning comprises remo v«nf> hnW and molecular 
organic contaminants: 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polymer coating wherein the pretreadng creates a chemical conversion interlaver 
coating fonned bv contacting the metal with an aqueous phosphating composition 
comprising phosphoric acid and a divalent metal ion wherein the composition has a 
total phosphate content from about 0.01 to about 3 moles/hter a nd wherein the 
phosphating conq>osition includes boric acid in an amount of at least 0.02 moles/liter; 

applying a polvmer coating onto at least one planar surface of the substrate bv roll 
coating the substrate with apolvmer ^ntainm g an anti-microhial powder oonttprising 
core particles associated with an a ntimicm bial metal component: 

wherein the content of the antibiotic powder is in the range of from about 0.2 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comprises one or more particles selected from the group 
consisting of: oxides selected from the group consisting of titaniun^, aluminum^ ziiic 
and copper oxides, sulfates selected from the group consisting of calcium, strontium 

^W\}n sulfates, sulfides selected from the group consisting of zinc and copp er 
sulfides, zeolites, 2jrconium phosphate^ mica, talc, kaolin, mullite, silica and mixtures 
thereof: 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromium, cobalt nickel, 
and thallium ions and mixtures thereof; and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product. 

Claims 30-52. (canceled) 
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Claim S3. (currently amended) Tho prooogo of olaiB a^44 ^A process of manufacturing a 
metal sheet precoated with an antimicrobial polymer coating, conyrising: 

providing a metal sheet substrate having two opposed planar surfaces comprising a 
base m^ selected from the groiy consistin)^ of ahiminum. iron, n irlrftl, titftTn'iim^ 

molvbdenum. m^pn^f^ip- ma^g^ff se- copper, silver, lea^ , ^ n, chmmiimi, hery lliiim^ 

tungsten, cobalt and alloys thereof: 

cleaning the surface of the substrate with an alkaline solution comprising one or more 
agents selected from the group consisting of caustic soda, soda ash, alkaline silicates, 
sodium hydroxide, sodium carbonate, sodium met asilicate, phosphates, alkaline 
builders, ammonium acid phosphate, ammonium hydroxide, monoetfaanol amine, and 
dimethylamine oxide wherein cl eanin g r>omprises removing bulk and molecular 
organic contaminants: 

pretreating at least one pl?>"^T ffll fface of the substrate to promote adhesion of a 
polymer coating wherein the pretreating creates a chemical conversion interlaver 
coating formed bv contacting the metal with a composition selected from the group 
consisting of chromium phosphate, chromium chromate. zinc phosphate, iron 
phosphate, or an epoxv. 

applying a polymer coating onto at least one planar surface of the substrate bv roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with an antimicrobial metal component wherein the polymer 
is selected fro m the group consisting of acrylic resins, polyester resins, polyethylene, 
polypropylene, epoxv resins, polvurethane resins, olefin res ing^ prtlya mide resins, 
etfavlene-vinvl acetate copolymer, ethvlene-vinvl alcohol copolymer, polyvinyl 
chloride, polwinvlidene chloride. polvstvrCTe. ABS resiiL polyethylene 
terephthalate. nylon, polycarbonate and copolymers, terpolvmers and mixtures 
thereof: 
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wherein the content of the antibiotic powder is in the ran^e of firom about 0.2 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comprises one or more particles comprisine a synthetic 
zeolite selected from the group consisting of A-tvpe zeolite. X-tvoe zeolite, Y-tvpe 
zeolite, and mordenitc having ion-exchangeable ions partiallv iop-exchaneed with 
antibiotic metal ions in an amoimt less than about 90% of the ion-exchangeable 
saturation capacity of the zeoUte particles, wherein the ion-cxchangcable ions are 
selected from the group consisting of sodium ions, pota <ggnmt \anfi^ c^cifflft i^r\ii^ 
magnesium ions and iron ions and wherein the antibacterial metals ions arc selected 
from the group consisting of silver, copp er, 7:lnc ^ mercury, tin, lead, bismuth. 
cadmium, chromium, cobalt, nickeL and thallium iong or fnj yturea thereof and 
wherein the zeolite particlea retain die antibacterial metal ions at ionic exchange sites 
of the zeolite in an amount less than the ion exchange saturation capacity of the 
zeolite 

wherein the zeolite is ion-exchanged with one or more additional metal ions selected 
from the group consisting of silica, silicates, silicon dioxide, borosilicates, 
aluminosilicates, alumina, aluminum phosphate, zinc, zinc oxide, zinc silicate, 
copper, copper oxide^ and mixtures thereof; 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, copper, zinc, mercury, tin, lead, bismut h^ caflmlimi, r.hmniium, cobalt nickeL 
and thallium ions and mixtures thereof: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on thq final sheet product. 

Qaim 54. (previously presented)The process of claim 53 wherein the additional metal 
ions comprise from about 0.1 to about 20% by weight, based on anhydrous zeolite 
plus metal* 

10 
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Claim 5 S * (currently amended) Th e proo e sfi of olQiia 44 — A process of manufacturi ng a 
metal sheet precoatcd with an antimicrobial polymer coatinBL compriain|g: 

providing a metal sheet substrate having two opposed planar surfaces comprising a 
base metal selected finom the group consisting of flliiTniniim^ imn, nirlcel^ titftniiini^ 
molvbd^um, magnesium, manganese, copper, silver, lead, tin, chromiinn. bervHimn, 
tungsten, cobalt and alloys thereof; 

cleaning the surface of the substrate with an alkaline solutiop comprising one or more 
agents selected fiom the group consisting of caustic soda, soda as h, alTcalin e silicates. 
sodium hydroxide, sodium caifaonate. sodium metasilicate. phosp^af^g. alVffl^^^ 
builders, ammonium acid phosphate, ammonium hydroxide, monoethanol amine, and 
HimethYlamt ne oxide wherein cleaning comprises removing bulk and molecular 
organic contaminants: 

pre^^^^p at least one planar surface of the substrate to promote adhesion of a 
polymer coating wherein the pretrcating creates a chemical conversion interlaver 
coating formed bv contacting the metal with a composition selected from the group 
consisting of chromium phosphate, chromiimi chromate. zinc phosphate, iron 
phosphate, or an epoxv: 

a pplying a polvmer coating onto at least one planar surface of the substrate bv roll 
coating the substrate with a polymer contaming an anti-microbial powder comprising 
core particles associated with an antimicrobial metal component wherein the polymer 
is selected from the group consisting of acrylic resins, polyester resins, polyethylene^ 
polypropylene, epoxv resins, polvurethane resins, olefin resins, polyamide resins, 
ethvlene-vinvl acetate copolymer, ethvlene-vinyl alcohol copolymer, polyvinyl 
chloride, polwinvlidene chloride, polystyrene. ABS resin, polyethylene 
terephthaiate. nvlon. polycarbonate and copolymers, terpolvmers and mixtures 
thereof; 
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wherein the content of the antibiotic powder is in the range of from about 0>2 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comprises one or more particles comprising a synthetic 
zeolite selected from the group consistipp of A-tvpe zeolita , X-tvpe zeolite^ Y-tvpe 
zeolite, and mordenite having ion-exchangeable ions partially ion-exchanged with 
antibiotic metal ions in an amount less than about 90% of the ion-exchangeable 
saturation capacity of the zeolite particles, wherein the ion-exchangeable ions are 
selected J&om the group consisting of sodium ions, potassium ions, calcium ions, 
magnesium ions and iron ions and wherein the antibacterial metals ions are selected 
from the group consisting of silver, copp er, gitic, mercui^^ tin , lead, bismuth, 
cadmium, chromium, cobalt, nickel, and thallium ions or miYtitr tts thereof, and 
wherein the zeolite particles retain the antibacterial metal ions at ionic exchange sites 
of the zeolite in an amoimt less than the ion exchange saturation capacity of the 
zeolite 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, copper, zinc, mercury , ti", bismuth, cadmium, chromium, cobalts nickeL 
and thallium ions and mixtures thereof: 

wherein the antimicrobial powder is additionally coated with a dispersion enhancing 
coating selected from the group consisting of resin» hydrous metal oxide^ and 
mixtures thereo f: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product . 

Claims 56-64. (canceled) 

Claim 65. (currently amended) The proooss of oloim 61 A process of rnanufacturing a 
metal sheet precoated with an antimicrobial polymer coating, comprising : 
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providing a metal sheet substrate having two opposed planar surfaces comprising a 
base metal selected from the groiip consisting of aluminum, iron, nipkel. titaniiinu 
molvbdemmi. magnesium, manganese, copper, silver. lead, tin, chrnm^ iim, ^ep i^l l j^im, 
tungsten^ cobalt and alloys thereof: 

cleaning the surface of the substrate by deoxidizing the surface by immersion in an 
acid solution, and rinsing in water; 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polvmer coating wherein the pretreating creates a chemical conversion interlaver 
coating formed bv contacting the metal with a composition selected from the group 
consisting of chromium phosphate chromium chromate, zinc phosphate^ iron 
phosphate, or an epoxv: 

a pplying a polvmer coating onto at least one planar surface of the substrate bv two- 
roll roll coating the substrate with a polvmer containing an anti-microbial powder 
comprising core particles associated with an antimicrobial metal component wherein 
the polvmer is selected from the group consisting of acrylic r^ sinsf, po|v^^ eter ^si'tir, 
polyethylene, polypropylene, epoxv resins, polvurethane resins, olefiq resins, 
polvamide resins, cth^ene-vinvl acetate copolymer, ethvlene-vinW alcohol 
copolymer, polwtnvl chloride, polwinvlidcne chloride, polystyrene. ABS resin, 
polvethvlepe terephthalate, nvlotu polycarbonate and copolymers, terpolvmers and 
mixtures thereof: 

wherein the content of the antibiotic powder is in the range of from about 0.2 to about 
30 weight percent of the polymeric coating: 

wherein the core particle comprises one or more particles comprising a synthetic 
zeolite selected from the group consisting of A-tvpe zeolite. X-tvpe zeolite. Y-tvpe 
zeolite, and mordcnite having ion-exchangeable ions partially ion-exchanged with 
antibiotic metal ions in an amount less than about 90% of the ion^cxchangeable 
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saturation capacity of the zeolite particles, wherein the ion-exchangeable ions are 
selected from the group consisting of sodium ions, potassium ions, calciitm ions> 
magnesium ions and iron ions and wherein the antibacterial metals ions are selected 
from the group consisting of silver, copper, zinc. mCTCurv. tin, lead, bismuth, 
cadmium, chromium, cobalt, nickel, and thallium ions or mivtuyes thereof and 
wherein the zeolite particles retain the antibacterial metal ions at ionic exchange sites 
of the zeolite in ar> amoi mt less than the ion exchange saturation capacity of the 
zeolite: 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, cop per, zinc, mercury, tin, lead, bismuth, cadmium, ch mmium, cobalt nickel, 
and thallium ions and mixtures thereof: and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product by a method selected from the group 
consisting of heat, infrared radiatioru fluorescent radiation, ultraviolet radiation. 
F^^mft ftr beta radiation. X-ray radiation, or combinations thereof 

Claims 66-73. (canceled) 

Claim 74. (previously presented) A process of manufacturing a metal sheet precoated 
with an antimicrobial polymer coating, comprising: 

providing a metal sheet substrate having two opposed planar surfaces con:q>rising a 
base metal wherein the base metal is a nickel alloy selected from the group consisting 
of nickel manganese, nickel-aluminum, nickel silver, nickel bronze and nickel- 
silicon; 

cleaning the surface of the substrate wherein cleaning comprises removing bulk and 
molecular organic contaminants; 

pretreatiiig at least one planar surface of the substrate to promote adhesion of a 

14 



PAGE 21/27 « RCVD AT 9/28/2004 4:00:45 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-1/2 " DNIS:8729306 * CSID:1 51 36516981 * DURATION (mm-ss): 10-06 



151365L6981 9/28/2004 4:01 PAGE 022/027 Fax Server 

DUPLICATE COPY - DO NOT SCAN 

Appl. No. 09/938,205 

Aindt dated Friday, September 24, 2004 

Reply to Official Action of June 25, 2004 

polymer coating; 

applying a polymer coating onto at least one planar sur&ce of the substrate by roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with an antimicrobial metal component; 

wherein the content of the antibiotic powder is in the range of firom about 0.2 to about 
30 wei^t percent of the polymeric coating; 

wherein the core particle comprises one or more particles selected &am the groi^> 
consisting of: oxides selected from the group consisting of titanium, alxmiinum, zinc 
and copper oxides, sulfates selected fiom the group consisting of cakium, strontium 
and bariimi sulfates, sulfides selected from the group consisting of zinc aiul copper 
sulfides, zeolites, zirconium phosphate, mica, talc, kaolin, muUite, silica and mixtures 
thereof; 

wherein the antimicrobial metal component is selected from the groiq) consisting of 
silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromium, cobalt, nickel, 
and thallium ions and mixtures thereof; and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product. 

Claim 75. (previously presented) A process of manufacturing a metal sheet precoated 
with an antimicrobial polymer coating, comprising: 

providing a metal sheet substrate having two opposed planar surfaces comprising a 
base metal selected from the group consisting of aluminimi, iron, nickel, titanium, 
molybdenum, magnesium, manganese, copper, silver, lead, tin, chromium, beryllium, 
tungsten, cobalt and alloys thereof; 

cleaning the surface of the substrate wherein cleaning comprises removing bidk and 
molecular organic contaminants; 
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pretreating at least one planar surface of the substrate to promote adhesion of a 
polymer cx>ating wherein the pretreating creates a chemical conversion interlayer 
coating formed by contacting the metal with an aqueous phosphating composition 
comprising phosphoric acid and a divalent metal ion selected from the group 
consisting of Mg» Ca, Sr, and Ba; 

s^plying a polymer coating onto at least one planar surface of the substrate by roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with an antimicrobial metal component; 

wherein the content of the antibiotic powder is in the range of from about 0.2 to about 
30 weight percent of the polymeric coating; 

wherein the core particle comprises one or more particles selected from the groi^ 
consisting of: oxides selected from the group consisting of titanium, aluminum, zinc 
and copper oxides, sulfates selected from the group consisting of calciimi, strontium 
and barium sulfates, sulfides selected from the group consisting of zinc and copper 
sulfides, zeoUtes, zirconium phosphate, mica, talc^ kaolin, muUite, silica and mixtures 
thereof; 

wherein the antimicrobial metal component is selected from the group consisting of 
silver, copper, zinc, mercury, tin, lead^ bismuth, cadmium, chromium, cobalt, nickel, 
and thallium ions and mixtures thereof; and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product. 

Claim 76. (previously presented) A process of manufacturing a metal sheet precoated 
with an antimicrobial polymer coating, comprising: 

providing a metal sheet substrate having two opposed planar surfaces comprising a 
base metal selected from the group consisting of aluminiun, iron, nickel, titanium, 
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molybdenum, magnesium, manganese, copper, silver, lead, tin, chromium, berylliimi, 
tungsten, cobalt and alloys thereof 

cleaning the surface of the substrate wherein cleaning comprises removing bulk and 
molecular organic contaminants; 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polymer coating; 

applying a polymer coating onto at least one planar sur&ce of the substrate by roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with a first and second antimicrobial metal component and 
wherein tbe core particles retain the first antibacterial metal ions at ionic exchange 
sites of the particles; 

wherein the content of the antibiotic powder is in the range of Gcom about 0.2 to about 
30 weight percent of the polymeric coating; 

wherein the core particle comprises one or more particles selected firom the group 
consisting of; oxides selected firom the group consisting of titanium, aluminum, zinc 
and copper oxides, sulfates selected from the group consisting of calcium, strontium 
and barium suL&tes, sulfides selected fix>m the group consisting of zinc and copper 
sulfides, zeolites, zirconiimi phosphate, mica, talc, kaolin, mullite, silica and mixtures 
thereof; 

wherein the first antimicrobial metal component is selected from the group consisting 
of silver, copper, zinc, mercury, tin, lead, bismuth, cadmium, chromium, cobalt, 
nickel, and thallium ions thereof; 

wherein the second antimicrobial metal component is at least one metal selected fix)m 
the group consisting of silica, silicates, silicon dioxide, borosilicates, 
aluminosiUcates, aliuhina, aluminum phosphate, zinc, zinc oxide, zinc silicate. 
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copper, copper oxide, and mixtuxes thereof and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product. 

Claim 77. (previously presented) A process of manufiEu:turing a metal sheet precoated 
with an antimicrobial polymer coating, comprising: 

providing a metal sheet substrate having two opposed planar sur&ces comprising a 
base metal selected fiom group consisting of aluminum, iron, nickel, titanium^ 
molybdenum, magnesium, manganese, copper, silver, lead, tin, chromium, beryllium, 
tungsten, cobalt and alloys thereof; 

cleaning the surface of the substrate whereui cleaning comprises deoxidizing the 

# 

siuface by immersion in an acid solution, and rinsing in water; 

pretreating at least one planar surface of the substrate to promote adhesion of a 
polymer coating; 

^plying a polymer coating onto at least one planar surface of the substrate by roll 
coating the substrate with a polymer containing an anti-microbial powder comprising 
core particles associated with an antimicrobial metal conqponent; 

wherein the content of the antibiotic powder is in the range of fix>m about 0.2 to about 
30 weight percent of the polymeric coating; 

wherein the core particle comprises one or more particles selected &om the group 
consisting of: oxides selected from the group consisting of titanium, aluminum, zinc 
and copper oxides, sulfates selected from the group consisting of calciimi, strontium 
and barium sulfates^ sulfides selected from the group consisting of zinc and copper 
sulfides, zeolites, zirconium phosphate, mica, talc, kaolin, mullite^ silica and mixtures 
thereof; 

wherein the antimicrobial metal component is selected fit>m the group consisting of 

18 



PACE 2^7 * RCVD AT 9/28/20O4 4:00:45 PM [Eastern Dayligm Time] * SVR:USPTO-EFXRF-1/2 " DNIS:872930e * CSID: 151 36516981 " DURATION (mm-ss): 10-06 



15136516981 9/28/2004 4:01 PAGE 026/027 Fax Server 



DUPLICATE COPY - DO NOT SCAN 



AppL No. 09/938,205 

Amdt dated Friday, September 24, 2004 

Reply to Official Action of June 25, 2004 

silver, copper, zinc, mercury, tin, lead, bismuth, cadmiimi, chromium, cobalt, nickel, 
and thallium ions and mixtures thereof; and 

treating the coated substrate to produce at least a partially hardened and adhered 
antimicrobial coating on the final sheet product 
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